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mm^i mmm 

±\zmm.^.^mty')^^ Fl^^r^^-rsxSi:, BalBltffH«i6.^,^Mi/U-'?--f K 
h tfitB^- ^ y 3 > M 7^ ^ - - > ^* L T ItrSB^- t/^)ny 

«_hic^zi®#^^s/y ziym^mm-t&jimt. wmm^cD^u^miyvziym 
^izmiRmiz^mm(Dmi^um\^-\:fy^''^m^mmm=^(o^f^^B-yvnytp 

iz^-<Dm(Dmm^m^t^jmti. tuiB^z:®#j^^s/y nym<D±mzi& 
j^^tsx^i:, mmmr,<D^mm-yvnym^^-^^--y'^vm.trci^^m^t 
>r yf}^^mmiz7i--A-^ vzft^^o \z^mm(Dm^mm^mm,^mii^mm, 

IH^tlif*^ (Z) — <Z) ^ <}: tJ^N^ ^ ;i/MMOS h^>S;>'>?.^-(Z)'?r'-h «^ ^ b 
^g#?6?lic F-i^>^-r -5X^21, -ifia^no^j^^S/y n>M®m:n®PM(3DM 
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jimn. mm^^mi^m^±izmmm^mm-r^jimii. mm^mi^&WL±Km^ 

(D^'^^tyVnym^mmt^Jimii. mmf$r.<D0^m^iyVnym^A^-~ 

y^'vm.mi^^m^-t^x.mt.. ^;vmmsh ^y -(d^- hmmiz 

MLV-:^^S^n]^U>(yi)^^mmizyt-A-^v:^-r^mm^mmf^r.<D^m 

^iy^jziymmzmmmiz^mmcDm^m^F-ify^^^^^ii^^^^vmnos 

izf^—mmcDmi^^mmzm^'r^nimt.. p^-y :^;i/Mmos h v > s^'x ^j? -© 

b < « K 1/ -r >M fc' *^^Mei; >r - - ^ s ^ tuiBii^® ^/ 
V n ym^izmmmzi&mmo^PM^mm k- > v^p^^ :^;i/Mmos h ^ 

V nytpizm~<DPm(Dmm^mmizm^'t&jimt. mmm^<D^m^iyv 3 
^ y<Dmmiz-mmm(Dm^mm^mmmz F-i^^^i-^x^i:, taiBiiii©. 
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jimt. mm^mi^m^±izmr.(D^^mtyvnym^mmt^jm^. mmm 
-(D^m^ty V n ym^izmmmKi&mm(Dm^mm k- > ^$:ff v^t^rfB^ 

r.(D^U^^yVnytpKm-(Dm(Dmi^^mm-t^j:mt. mUf^r.<D^1^m 

lc^-®PM0MJ|lcS:?^figf <2>X@^. tafHI|z:c^)#M^f>y 3>M$:>'^'^- 
:^>^J7*L^^^T:#$:?^^■t■'5Xjg^, N^^:^;i/MM0Sh^>$;x^5f-®>!f- 
ICM b V - X 13 J: tJf K 1/ >f > ;r - A - ^ y :/-r S J: e) IciSitS® NM 

S: t&ia^#f*iS« cfJ{cK-if>:J^-rsx@i:, P^^:^ ;i/MMOS h ^ > 
^-a>>f- VmM\zn\^V -7.il FP>f >©M;5^t;L<«Kl/^>M7^^-t*^>^7'- 
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m-(D^m^t/')ny<Dm-<D?m^mt.mmnmA^m^^')-^^ F®aM*^e> 

XSi:, tfflH^^i^t»«_hlc||^®#i^^S/Un>M$:?g^t--g>X^i:, MIB^ 
r.(D^U^yVnym^^-^^--yifLm.tfii^^mm.-t^Ji^t. n^^:?^;i/Mm 
osh^>s;?x^f-®>5r'- hm@{c>y-Ly-xfeJ;tJfKl^>r >*^5}z®6?;ic>r- A- 
'^x:fmmmr,<D^m^iyvziy(pizm~<Dm<7>mm^mmi::mm-ti>j:mt. ? 

^^:^)]/mmsh^yi?y(.it-<7)^~ hmmizML)J-y^ii Kb-f ycDnisi)^^ 



ffiliE4t 2001-3084413 



#2 001—241294 



J3 cfctJ^N^^ :^;i/MMOS h ^ > i^x ^-(DY- hMmizM m^mmizy$- 

5 ] tat H^#f*:»«*^PM^^f4J»*gT' ^ y a: ;i/ ^ J^^i" -5 

6 ] |rri2^^^»«*^PM^^#»*gT' ^ y NM i ;i/ PM 't' oi 
;i/ ^ ^ti-m?^^-r -2) i: (c i u ^ :^;bMMOS h ^ > i;?^ ^ - iiP^ ;pMm 
OS h ^ > X ^ - CO ^ ti ^ ti CD S: -r s ^ i: t- <5 1 * 

2 ^ feli 3 ^ 7Ll±4 lcfH^®^gffiMMOSifi^#:^ff ®ig5t7^^. 

:i led: y n^-v ^;i/Mmos h v > s^'x ^J? - i:P^^ :^^;i/Mmos h ^ > e^x -co^ 
IB«(Z)*B^iMM0Si{i#^^g®lg5t^^„ 

OS h ^ > i^x ^ -c^)^tl^4^©M^^;S:^^S^•rs r i: Sit 1 * fctt 

2 t :t 3 ^ :^ctt4 {cfB«(DffifflMM0S^^^^tt®ig5g^^„ 
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M#M^i/U 0 0 0 A*^e>4 0 O 0 ACD^HT'^Sr 

S:#^^-rSM#^l ^feli2 ^:fe«3 ^;t:li4 {Cga«®*BffiMMOSi}^##:^tt 

m^ix 1 ol^atoms/cin3jgtJ:ttr3BII-©#-M^t/Un>Mcftlc#A-r-5XS*^ 
e3^SZli:5:#ll8[i:-rS»^^l ^ fett 2 * fett 3 * fctt4 {CiB«O*g«MM0S 

^^M#f®iE(*®^g|g$: 1 X 1 0^^atoms/cm3e^l:|frtH||-®#M^i/Uii>|^ 

't'Jc^A-rsx#*>e>;&-5ri:$:#^i:-r'&»^^i *fcli2*^ii3 *feld;4 

im^mi 5] mmm-o^-m^t/v ziy(Dm~(D?m(Dmm^m^-t^ 

j:mit^m<^il LTJjfn >$:MV^T:^^^» K-tf>y^lCj; »;^^Mife®iEi$|5® 
aSCS: 1 X 1 0^^atoms/cm3je(±tafai|-CD#ig^i/U ZI^m^lC^A-t-SX^ 
*^^>&^Zl^$:#^ili-SM^]Sl *fcli2 ^ifeliS *:tli4 icSB^®=mSMMO 

[«^^1 6] , tff|B^-(D#M^i/Uii>®||-®PM(^)fIl^$:?^^-r-5 
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strait 4 izmm(Dnmmnos^m^mm<Dmit:Bmo 

U-9->r K®1^^7b^5 0 0A;^)^e>2 5 0 0 AC[)^H*^fe^Zli:$:#t8[^t-S»#^ 
L< tt^^ ^lg®&,^,^M<^]^M7bU 0 OA75)^e> 5 0 0 ACD^HT'feS 

iEl*®a^A' 1X10 9X10 l^atoms/cm^T?^ tj , ^#M^^> U 
1. 2, 3. 4 lCfaS®^SMMM0S^#^z|s^tt(Z)$g5t^^o 

^(Dm^iJ^ 1X10 ^^-^ 9X10 l^atoms/cm^T'S) U , U n i> 

- h®mffi*^iS:kQ/nj5)^e>tS:-f'kfi/n@ST'^-&:i^$:i^Mi:-r<5M*^i 

[0 0 0 1] 

#lC«JBE^m^(Voltage Detector, je^^VDi:^fB)-^^«Jffi l^^rt l^- ^ (Volt 
age Regulator, JeA^VRi:^|B)-»f>X W > ^ U^a. I/— ^ (Switching Regul 
ator, J^^^SWRi:^|H?S;if)^^C^A'7-T:^^-i;;*> h ^#^^fi^:r'<T > :^ 
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[0 0 0 2] 

f=.>f- h«®*^N + M(Z)#^^$/U zI>A^e>^-5N^^:^;^MM0S^^>i;>^.^- 
^^^BMMMOS^at (Complementary MOS, J^A^CMOSil^fB) ^1, ^^-;i/F3ie 

[0 0 0 3] 

[i6^*^fi?^ L <fc e) iLt^mm 

. 7 V^S®ai>y\>X^> hM(3DNM0S (JgA^ESNMOSh^fH) l±, 

^m6«^J5:b^V^M«JBbT'^S- 0. 7 V^^(D:ii>A >X ;>l > hM©PMOS (^^^ 

ii^ 5^ ^ ;b J& o T V > -5 „ 
[0 0 0 4] 

a3i»^^:^^;l/§^!®EMPM0S^c^3v^T, (g«flEi*f^&l|3^-r^< b^v\>(il«jBt 
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[0 0 0 5] 

s^EMPMOsi: %ic^®^^ :^;i/M®Mos h'^yi:^y^ ^ --efesfc*?). vN-fiim 

[0 0 0 6] 

:^-V:f^yh ^##:^fi^ T ^ n ^ ^#**:^M(D||3^ rTI^ S S: li«i- 
S Zl 5: S S „ 
[0 0 0 7] 

[0 0 0 8] 

(1) 

mmm^mm-t^jimii. mm^mi^m^±iz-^- hmmm^mm-t^jimt. 
<?)PM®MJ^s:?^^-t-5xsi:, mmm~(D^^m^yvzi>±\z-mm^.^miyv 
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Umr.<D^m^ U n > S: ^ - - > L & -5 , * 

- A- ^ y J: -9 lC<g^gfg(DNM^M#f $:tsfgB4^#f*ca=K*lc K- tf > 

J: e) {cS#^6«Jlci£aSc?)PM^$ig#$:ttfSa4^#^S«ct.c K- ^'"T -SX^^ 

6?;^c:r-A-^>y:;/'L^&v^■gBJ|?^cl^^iM(Z)PM^»$:3S#^^l<^^c F-b^>^i--5 
XS i: *^ e> S fflMMM0S^#<4t^g(Z)igjg^^ h L fc„ 

[0 0 0 9] 

(2) 

- © -en^n® $:56^-r S -i? 3: x® i: , luSB^^flsS«± \zm^^ 
m^^%:^m-r^:Ln^. ialH^##S«J:{c>y- hiiieii^M5:?^^-rsxSi:, 
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$:im^ic?^^-rsx@i:, ?^^%)\ymmsV'yyi^7.^-<D^'- hm^tc^bV 
{Ci£^lS(Z)PM>f^^# K - tr > ^ VNP5^ ^ ;i/MMOS h^yi^^^t- (Di&mm 

^©Mi^sri^^icj^^-rsx^i:, mmm=i(D^m^iyvziym<D^-<om(D 

mm & 5 ttflE^m^^ © — ® M^Sc ^ i: IJ^N^^ -V :^ ;^MM0S h ^ > X ^ - © 

©NM?f^Mife?:^^6<;lc F-if^tJ^'-rsx^i:. tulH^^®#^^$/y zi>J^® 

t^7.^-(D^- hmmizMW-:^t: \^iy^y(Dm:^ti^^M^K:t-A~^y^ 

h«^lC>y-L/¥®6!JlC;r-A-^^y^L.^VNM^lCi^aS®P^ 
^M^S:^#^fil;tc F- tr> iJ^-r SXSi: e>>&SffiffiMM0S^^<i|s^g(D$g5g^ 

[0 0 10] 

(3) 

^^fifcS^^rCN^ :^ ;i/MMOS h^>2;?^^-i:Pf^^:^ ;i/MMOS h ^ y i^X ^ 
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mmi^^mm-t^jimt. mm^^mi^m^±i:^Y- hmmm^mm-r^jimt. 

Ki:ttfSHI|-<Z)#M^i/y n>MfcS:7N°^-:^>:Jf bTitffH^-'(Z)#^a^>y n 
mm±izmii<D0'^Bi/V n>M$:?^^-r-5XSi:, tffsB^-®#MSi/Un> 

Ly-:^i: ]>iy4y<Dn:^^L<it\^]y4 ymt=:ni^^- h«Mic^L¥®6<jic 

-ify'^'-t^jimt. mmmii<D^m^tyvnym(Dm-<Dm<Dmmt^^t£:^ 
^mm\z K-tf>^-r-5xsi:, mwm^<n>^^^v^)ziymoy%^(opm.o^ 

- vmM\zn\^m&mzit-}^-=yvzf\^t^\^mmzw^m.o:>pw^mm^mii 
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[0 0 1 1 ] 

(4) 

mmm^m^-t^jii^t. mm^mi^m^±izjf- hmmm^mm-t^jimt. 
mm^mi^m^ 4^ tc u ^ v n mmm<D r=. i^(Dyfmm s: k - tf > ^-r -g> x^g i: , ■ igih 

^- hnmizM L )^ - ^xjf^ ly^ yfj^^^mmzTi'- y ■:f-t ^m^tm 
mmr.<D0^^^tyvnym^izmmmizi&mm.<Dm:=fmm\^-\^y'^^^m^'ii^ 

S>>U n>cfi{C||-'<Z)NM®MJ^^I^^tCJ^fi^t-'5X@i:, P^^:^^;vMMOSh^ 

>^i-eMigct) b < « K l/-^ ymi^\'^is^^mmzit-n-=y v y^-r-s^iitafHrn 

^c?)#^^^>U n>ifJ{cm-®PM<OMJ^$:|BjNFlc?^^i-SX^i:, latBH— <Z) 



1 3 
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[0 0 12] 

(5) 

[0013] 

(6) 

tffSB^^^«« *^PM^##:«5KT ^ y NM ;i/ i: PM ^7 :n ;i/ $: ^ ti ^ti?^^ 
i- -5 r ic J; y ^ ^ ;vMMOS h^>$;?>?>^-i:P^-Y:^ n^mms h ^ > x ^ - 

[0 0 14] 

(7) 

[0 0 15] 

(8) 

t&g2^#<if^ S« mm^mi^mw. x- ^ y nm ;i/ pM a: ;i/ & ^ 4x 
f -5 r d: y ^ jvmms h^>$;?X:5f-i:P5^-V:^^ ;i/MM0S h ^ > i/' X - 

[0 0 16] 

(9) 



1 4 
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[0 0 17] 
(1 0) 

[0 0 18] 

(1 1) 

MSB L ^ V ^-fitMW ® ;t «) ® K - tf > ^ -5 XSg^W > ^ AS T- U 

[0 0 19] 
(1 2) 

:nym(Dmmt(^l 0 0 0 A*^P>4 0 0 0A®^HT-^S3^$:#^i:-r-5ffi^iM 

[0 0 2 0] 
(1 3) 

;j<^>^V^L/BF25:-r:^>^AS^CJ: U ^^M^®iEiMc©|gS5: 1X1 O^^atoms 

[0 0 2 1] 
(14) 

MS: 1 X 1 0^^atoms/cm3^^_tttffBl|-(^)#M^^>U n^j^tfJlC^A-rSX^^^ 
[0 0 2 2] 



1 5 
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(1 5) 

:^uy^m\'^x^'f-m\^~ify'!fmzj^vm^mm<D]E^<Dmm^ i x i o^^at 

[0 0 2 3] 
(16) 

y^mm^^ummzTf^m^^mm-^'^i x i o^^atoms/cm3jg;^j:K--:^t--5f[:^ 

[0 0 2 4] 
(1 7) 

00A*^?>250 0 A(Z)|gH-efe-Sr ilS:#^^-tSffiMMM0S4^#^|s^«<7)$g 

[0 0 2 5] 
(1 8) 

ttfSH]Sife.^,^Mli>^ >'^° ^ ^Jc J; y tv n h L < ^5? > ^ U 

[0 0 2 6] 
(1 9) 

0 1"^- 9 X 1 0 l^atoms/cm^T'fe »; , U n - h^^ffi^^lS: k 
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[0 0 2 7] 
(2 0) 

^ ^-9 X 1 O^^atoms/cm^T'^U, U n J/- h ^^'fit75)'^iS[ k 

[0 0 2 8] 
[0 0 2 9] 

mi^mmi o i izm^-^nr^^- hmmtf^mm.^.^myvv-^ fi s s np+m 

yt)^^mmtlkWil l 9 Kl/>r>3iirx7^>^>a>#jt"T?fe^NM0Sl 1 3 

13 4 HP+mcD^^m^tyV ny 1 o 7 (DmMti^^t^ ^:!i<V F«3tT'^^ K 

um^m^m^t ^cRmm^j^ ifizm^^^ti^?-m.mi^i 1 4 ^^m-mm^ 1 

X 1 O^^atoms/cm3^±©3}fn>^;tliBF2*:if0T^-fe^^-^ 
M#S:-^t?P+M#SeSe/V =i> 1 0 7±JCl^i[i*,^M^>'J-b->f Fl 3 SSrgBL 
fe>KU-t?->f F«igi: LTfeSo «^^*:114, 1 1 5 li, i/- hS^iB < ^ 

^Lx%^(D^tfcmmm^-i"^m^x^^^oizcms(D^- hmmizit^mmtf^ 
mmx$>^mm<D^'^^t/vziyizj:ijm^^tix\^^. 

[0 0 3 0] 

PMOSl 1 2^CfeV^T>f- K«^(Z)#«MS:PMi: •t'S Zl T'. N'^ai;H O 2 i: 



1 7 
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[0 0 3 1 ] 

-:&NMosi 1 3ic^v%Tii, mmMtt'^prnx^^^^^-hn^uPM^rmi^m^i 

[0 0 3 2] 

hmm^i^mx ^^z.}i f^mm-^ n^o. 

[0 0 3 3] 
[0 0 3 4] 

. 5 /im7b^e>fS[AmT'fe.5o g| 1 iCfe VnTNMOS 1 1 3 lj:NMOS(Dl^Ji^fi£tS:MJ^N 

hm^^t.tj^'ox^^^f)^ PMosi 1 2izm\^xitm^(Dm^x(Dmm:&m 
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[0 0 3 5] 

H 1 ICliP-^^^ift 1 1 4 1 1 5®M7^S:atLTVNS*^, ^ti 

[0 0 3 6] 
[0 0 3 7] 

S2l±4^^#;^«{cj:SiEMVR(D^fife«!EM$:^-ro VR«aip«miill?& 1 2 3 i: 

:i^^-ryzfi 24 upmsmtim^i 2 5 iim.tfii 2 9 75)^e>^s^Bbiiijg&i 3 0 

•So 

[0 0 3 8] 
[0 0 3 9] 
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So 

[0 0 4 0] 
[0 04 1] 

< A>o y-x t K b>f >r^«i!±AVh$ VA#tlfDiftf^^- K{c^VNTffi«SST' 

[0 0 4 2] 

Id=(/i . Cox- W/L)X {(Vgs-Vth)- 1 /2 • Vds} XVds - ( 1 ) 
Id: Kl/^f^SSS 
fi : ^l&M 

Cox: >?f- h^ii^l^^M 

W:^^^;nfi 

Vgs : ^- h • V-xr^«JEt 

vth : L^\i^mn& 

vds: Ki^-r^ • y-xr^«ffi 

[0 0 4 3] 

ffi^Srif^S-r, Vgs^Vds*VJ^S<T=fo+:^^:^^V^K^>r>i:f ^{Cli, (1 
) ^<fc y5^-v:^«^;i/;R®^/jNMt)f{CVth(Z){£TS:ff 
[0 0 4 4] 
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[0 0 4 5] 

;l/§?i:^'5:t^;?)#>^r(Z)M0S®b^v^'(ii«H^^B^3>^r^ ^xcDM^^-fbic^ 

[0 0 4 6] 

to^^ffi fcMx. 7b> o :^PMOS<>DE/DM«m«BttHim ^fellffi nflg -5 „ o TE 
/DM (c i s ims& Jc V ^ T NMOS=b L < «PM0S® i:* t. % A^^^ «rig "e 

[0 0 4 7] 
[0 0 4 8] 

r^icjfc^e^ociios^^^fis^s® sgjt;^ & s: 0® m V NT^^-r -5 o 
®3«PM^#fl5S^i 0 i\zY^^3L}\^i 0 2 ^m^\^t=.^. \,^t>yp^u)Q.osm\z 

K-.^$:>r:r>^A?£fC J: UNMOS, PMOS#>^ ICjlt^fiU 
{ctfv\ ^®^>!f- Vmmm l O 5 $:M;tlS«^^*'r?®l^^<blcJ: yj^^L/^ 
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[0 0 4 9] 
[0 0 5 0] 
[005 1] 

"e0^libTV^:&V\;?)^Shallow Trench Isolation(STI)S:MV^T=fo:4i:5§^^C J: 
[0 0 5 2] 

[0 0 5 3] 

NMOS, DMNMOS® MNMOStC^ LTliK-/^•>^i:LTK:^-■efeSU>^V^b?i^t 

„ DMPMos^c^v^T%)b^^^'fit'^^^^^^(DliJ^,*^e)5^^:^^;^ttT'#-^>fe*^■^^®^ci^ 
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^^iMV^-g>. \^-XmitmW.t.-t^L^^^mO)miCjz^i!}mmtl O^^atoms/c 
a^iJ^ib 1 0 ^^atoms/cm2®|gH-efeS, 
[0 0 5 4] 

#i^^^>y 3>liSSJiEr®'ffc^^ffiM^:g^(Chemical Vapor Deposition 

- hmitmt.(o:i^y^z/ifmmitrjttf^mMhxm.miti o o o A*>e>4 o o o 

[0 0 5 5] 

--(D^^^i/y 3> 1 3 1 cfJic^A-rSo 

X 1 0 l^atoms/cm^jej^J:, F-X4h LTli 1 X 1 0 ^^atoms/cm^jt^JiOD^^T' 
[0 0 5 6] 

[0 0 5 7] 

m e> © >r :r > a tc jt ^ T i2 >^ - as S: ic # < -r S 3 
msc^M%*^^AStife#-^mje^i^coxgT'(Z)i^^aicj: y r^-fey^?-:^ 

[0 0 5 8] 

*fc$e>lCXm$:ffi<l!h-rSfcto{C®3T'|Ji^L7t^-C3!)#Sg^S/y 3> 1 3 
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LTttl X 1 0 ^^atoms/cm^JStJiii-rSo 
[0 0 5 9] 

izj:i)-mmA^m-yv'^>( kiss ^mm-t^o mm.^.±miyvi)'-( FtLTi± 

K=fe>L< li:/^5^-^S/Ui?'>r K}?)'^M v> e>tiM^{± 5 O 0 Ajb^b 2 5 0 0 ACD^ffl 

[0 0 6 0] 
[0 0 6 1] 

mzmTiz^t^t>izmmmi 3 3 ^m^\yf=.^. mr,<D^m^tyvny 1 3 

[0 0 6 2] 

S ^ « »J Mff *^flCH Ag^^m^bM -£> o 
[0 0 6 3] 

iiii(Z)#j^^$/ u =i> 1 3 4 ii^-cD^mmiyv^ymmmcwmiz^: ^j^m 

$tl-5*^ l^^*^5 0 0 A*^e)2 0 0 0 AhU— ®#^^>>y zi>tCit^^V>fc 



2 4 
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